Rhinovirus C15 Induces Airway Hyperresponsiveness Via Calcium Mobilization in Airway Smooth Muscle.
Rhinovirus (RV) exposure evokes exacerbations of asthma that markedly impact morbidity and mortality worldwide. The mechanisms by which RV induces airway hyperresponsiveness (AHR) or by which specific RV serotypes differentially evoke AHR remain unknown. We posit that RV infection evokes AHR and inflammatory mediator release, which correlate with levels of RV infection. Further, we posit that RVC-induced airway hyperresponsiveness requires paracrine or autocrine mediator release from epithelium that modulates agonist-induced calcium mobilization in human airway smooth muscle (HASM). In these studies we utilized an ex vivo model to measure bronchoconstriction and mediator release from infected airways in human precision cut lung slices (hPCLS) to understand how RV exposure alters airway constriction. We found that RV-C15 infection augmented carbachol-induced airway narrowing, and significantly increased release of IP-10, MIP1β, but not IL-6. RV-C15 infection of human airway epithelial cells (HAEC) augmented agonist-induced intracellular calcium flux and phosphorylation of myosin light chain in co-cultured HASM to carbachol, but not following histamine stimulation. Our data suggest that RV-C15-induced structural cell inflammatory responses are be associated with viral load, but that inflammatory responses and alterations in agonist-mediated constriction of human small airways are uncoupled from viral load of the tissue.